: merican Society of Tool Engineers 


MARCH, 1934 


= 
; 

: 

: 
= - 
q < 

5 
a 


“HOPKINS” 
CYLINDERS 


NON-ROTATING 
ROTATING 
PNEUMATIC 
HYDRAULIC 


Write for further information ; 


THE TOMKINS-JOHNSON CO. 


624 N. Mechanic St. 
Jackson, Michigan 


Detroit Representative 
HABERKORN & WOOD 


VERSON ALLSTEEL PRESSES 
PRESS BRAKES, SQUARING 
SHEARS 
Unbreakable Steel Frames 


ROCKFORD “ECONOMY” 
LATHES 
Efficient—Low in Price 


LEHMANN “EXCEPTIONAL” 
LATHES 
Meet the Unusual Demands 


CUSHMAN ELECTRIC CHUCKS 
& “PULL-PUSH” POWER UNITS 
Highly Efficient & Economical 


HUNTER HIGH SPEED SAWS 
Cut-Off Machines-Inserted Tooth 
Blades 


BAUSCHKE MACHINERY CO. 


7338 WOODWARD AVE. MA.7799 


SWARTZ 
TOOL 
PRODUCTION 
CO., Inc 


DESIGNERS and BUILDERS 


Mfgrs, of 
SWARTZ LOCKS AND FIXTURES 


Latest Catalog No. 632 on Request 


5259 Western Ave. ORegon 7990 


Here’s A Job “Production” 


Inserted Blade Milling Cutters Helped Make Possible 


Illustrated is af 


Production” 


Inserted Blade} 


Milling Cutter 


on the job ing 
one of the 
country's 
largest 
automotive 


plants. 


PRODUCTION TOOL CO. OF AMERICA 


6474 Legrand 


Whittier 6717 


Detroit, Mich. 


The advertisers and your fellow A.S.T.E. members will appreciate your courtesy in mentioning the A.S.T.E. Journal when responding to their advert 


oO 


Editor 
MAdison 8422 


2057 


A. €. Journal 


Tool Engineers 
8316 Woodward Avenue 
Detroit, 


the American Soc icty of 


Michigan 


William H. Smila, President 


Hartlep, First Vice-President 


r. B. Carpenter, Second Vice-President 
A. M. Sargent, Secretary 
Joseph F. Slavik, Treasure 
Published for Members Only 
() MARCH No, 1] 


Bh. JONES, Edito 


\SSOCIATE EDITORS 
M. Sargent Committees 
R. Lamb Meetings 
hn M. Christman } 
Raymond J. Walter }. Technical 
V. J. McKeen 
| 1on¢ on 
1 ( Ile nd New Tools and Processes 
Gille 
LD New Machines 
Hoffman Operation Planning 
DeLuiz News of Industry 
$s. R. Read ( A.S.T.E. News 


H. Hartlep Standards 
Petersimes 


Manuitacturing Economics 


Carls Junior Activities 

Hans Hansen Art 

Erickson Field 

Viham C. Maier Advertising 

R. Lamb Advertising 

Winter Foreign Corre spondent 

ng to the nature of the American Society of Tool En 


Organization, it 


cannot be responsible for statements 


1 the Journal either as advertisements or in papers 


at its meetings or the discussions of such papers 


herein. 


ss all editorial matter, advertisements, 


and inquiries 
lournal, 8203 Woodward 


Avenue, Madison 8422. 


ine our fellow 


WILL 


JOURNAI 


we 


LAMB 
BALL BEARING 
INDEX 
TABLES 


WITH LAMB MULTIPLE SPINDLE 
HEADS MAKE AN IDEAL APPLICA- 
TION ON PARTS WHERE MULTIPLE 
OPERATIONS ARE REQUIRED. 
SUITABLE FIXTURES MOUNTED 
ON LAMB BALL BEARING INDEX 
TABLES INSURE ACCURATE IN- 
DEXING WITH EASY OPERATION. 


) 
rigid 
> 


F. JOS. LAMB CO. 


DETROIT, MICH. 
Wight St. 


6343 Fitzroy 5382 


A.S.T.E. esponding to their 


advertising 


4 
if 
| 
2 
q 
| 
rank 
| 
é 
4 
\ 
7 

| 

| 

| 
; 

4 
iy ‘4 
DI rine = 

re 

tisers ; 


_S. E. JOURNAL MARCH, 193: 


ENGINEERED PRODUCTION 


ool Grinders 


EXAMPLES FROM THE SUNDSTRAND. FILES Centering Machines 
We. 37 Balancing Tools 


Rigid mil Sets Fast Pace 
On Clutch Pressure - Plates 


“What's your proposal for milling grooves in plates an hour. This compares very favorably 
three lugs on cast-iron clutch pressure-plates, with the production of a special machine, with 
at the rate of 100 plates an hour or better?’ automatic fixtures, several times as big as the 
This question was put to the Sundstrand Engi- Rigidmil and costing much more. 
neered Production Department recently. The 
plates are shown in Fig. |. The Sundstrand 
answer to the question is shown in Fig. 2. It 
isa No. + Rigidmil with 3-spindle head and in- 


For high production at low cost, for maxi- 
mum return on your monev invested in milling 
machines—or lathes—consult Sundstrand. Re 
liable estimates submitted promptly on receipt 
of complete data. 


STERLING - FRENCH MACHINERY CO. 


NEW CENTER BUILDING « DETROIT, MICHIGAN # PHONE MADISON 366) 


Exclusive Sales Representatives for Sundstrand Products in the Detroit Territory 


Pig.1. Clutch pressure-plates before 
Rigidmiling, at left; afterwards, at right. 


dexing base carrying six fixtures. 
Excepting the spindle-head 
and its outboard support, this 
Rigidmil is standard through- 
out including the indexing base. 
This arrangement produces a 
completely milled plate at each 
reciprocation of the table, and 
permits the operator to change 
work pieces while cuts are in 
progress. The fixtures take two 
sizes of pressure-plates, the three 
Rigidmil spindles are individu- 
ally adjustable to accommodate 
the different sizes and to compen- 
sate for cutter wear. ‘The ma- 
chine went on production work 
the same day it was installed in 
customer's plant. Output for the 
first full day’s run averaged 137 


v9? 


Pig.2. Rigidmil with 3-spindle vertical head, indexing base, and fixtures fo 
milling grooves in three lugs on cast-iron clutch pressure-plates. 
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MEETINGS 


A.S. T. E. 


excellent 


ar ago. Upon these gen 


atime 


onmunittee prepared an program jo 
rT was held February 8th, in the General tlement, will fall the duty of selecting candidates tor the various 
. a seit offices of the Soctet) There are many capable men in our or 
This was a joint meeting ot the merica ine weld te to 
Engineers and the Detroit Chapter ot the of the society and it is up t he nominating committee to “dis 
Industri Engineers We expected a very lares cover” then It is an unwritten law that no officer except the 
hoth societies, but due to the extreme coldness ot Secretary hold his office for more than one term, although the 
; the attendance was much smaller than anticipated officers may be elected to other offices of the Society. | believe 
: cip speaker of the cvening was Mr. Robert W. this to be a good “law” as it prevents monopoly, and gives 
\lr. Ackley is a member of the Soctety ot Industrial every member a chance to serve the Society 
i re and his talk on the Industrial Mobilization Plans The new meeting place is ideal for holding our meetings, 
U.S. Army Air Corps was very well) pre sented and being more centrally located tl the Detroit-Leland Hotel. 1 
the government is not “asleep at the switch” 1m understand Mr. C. KE. Johansson of “gage block” fame is to be 
» plans and organizing the manuiacturing facilities the speaker at the March meeting and it is hoped we will have 
\ for munitions production in case of war. | am a large turnout at this meetn \ dinner will be served at the 
( membership would have profited by Mr \cklev's next meeting and every member should plan to attend. Tf vou 
; sorry more members did not hear him. Mr. Samuel are unable to attend the dinner, arrange to attend the meeting, 
resident of the Detroit Chapter of the Society ot In thereby showmg the meetings committee that you appreciate 
eineers was also present and introduced some ot the heir efforts Phis will be the last meeting conducted by the 
members of his society to our members present officers so let's all get together and make it one of the 
lecided at this meeting to elect the same nomin largest meetings of the year. 
FEBRUARY MEETING 
4 a 1 
T meeting of the American Society of Tool fn The February meeting was held in conjunction with the Soci 
s held at The General Motors Building Februar engineers 
omnating Committee was ciect ono 
o'clock P \l and m spite ot the sub ZeTo weathn r for the oft. thi 
ttendance It is apparent that the members are the comme vear \iter the business portion of the meeting was 
ese meetings and are deriving something of valu over we were priviledged to listen to Mr. Robert W. Ackley. 
: vhen they attend on a night like that. Many chores Procurement Planning Assistant U.S. Army Air Corps, whe 
i re rd when it came time to start their cars to 20 gave us a very interesting talk and ran five films depicting the 
development of transportation, the general work of the Material 
e meeting Division, Air Corps and Army [quipment, parachutes and simi 
ir first meeting in the General Motors Buildin lar items, and a comedy The meeting adjourned at 10:45 
splendid place for such meetings o'clock. 


INDUSTRIAL MOBILIZATION PLANS OF THE U.S. ARMY AIR CORPS 


by Rorert W. ACKLEY 
Procurement Planning Assistant, U.S. Army Corp 

T atter of industrial modilization is a large one. | can't manufacturing plants will be called upon to produce and Lite 
cover all of it and during the course of the even they will function: what plans are now beme made and how we 
eoing to try and deal with my own experience and are making those plan Phe matter of supply of an army fis a 
ave learned and what we are attempting to do im. the very Important one You all remember that Napoleon said fthat 
flices, in particular, how we work with the different an army marches on its stomach. Since his day there have peen 
ers lust as a brief outline, I am first gomg to ex tremendous items im equip hat have rendered the pro#lem 

at mobilization is: then what industrial mobilization ts: of supply strictly important 
us steps in the procurement planning and particularly ‘This country does not carry adequate reserves for the Rirge 
different district officers work in carrying out the steps mobilization that might sometime be needed. The reason 1 the 
rement planning Irequent changes in the items, the CXpcnsc and the deterror&tion 
try has no desire to have another war. War ts i of those items. In 1920 the National Defense Act was pagsed 
the winner is always the loser, too, But, wit! and one particular section ged the Assistant Secretary ot 
‘ set-up of the world and the population of the world, War with the r spons vilit ir the adequate resources andi the 
neeive that iust because we do not want war we procurement of these materk Is ly ew phrases, they sftled 
er have a wat If we may have another war, the ques the subject the there but as time has passed, unde® his 
What and how are we planning to take care of the JUTISCIC TION ne | id that this has been a tremendous } ‘ob 
9 equipment lem and so while he is responsible for obtaining these adedhuat 
subject of industrial mobilization is a large one Chere resources, Un ual preparation and the plans and deteripina 
wus set-ups and plans being developed in Washing OF heen mad a function olf the 
e tter of price control, strategic materials, and a lifferent supply armies and services ihe proble mts to dhter 
ther factors Fhose | am not gomg to dwell on: mine their equipment and make the plans for their respeftive 

1 and cover the matter of what the different items : 
“See page 6 for important next meeting announcement.” 
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MEETING 


FORD R. LAMB 


MARCH MEETING 


Thursday, March 8 


GENERAL MOTORS BUILDING 


Dinner: 6:30, in Cafeteria (Obtain tickets at the door—$1.00. 
Call Madison 2057 for reservations) 


Technical Session: Same Place 


PRECISION MEASUREMENTS 
By 
Cc. E. JOHANSSON 


ARL EDWARD JOHANSSON was born the 15th ot 

~ March, 1864, in Frotuna, Province of Westmanland, Swe 
den. He obtained his early technical training at the Gustavus 
\dolphus College, St. Peter, Minnesota. He has for many 
vears been world-famous as the inventor of “the world’s stand 
ard of measurement.” He invented and perfected a set of 8&1 
gage blocks from which 120,000 different sized gage combina 
tions can be built in consecutive steps of one ten thousandth of 
an inch 

Here is a man who, like Bell, Franklin, Fulton and West 
inghouse was ridiculed by the suppodesly brainest men of his 
day when he made the assertion that he could guarantee the 
accuracy of a dimension to within one hundred thousandth o, 
an inch. It didn’t seem possible that any human being could 
guarantee any dimension to be within a tolerance of one two 
hundreth of the thickness of a two-thousandth diameter hair 
plucked from the human head 

Following is an excrept from Volume 31 of the 12th Edition 
of the Encyclopedia Britannica 

“The decade 1910-20 saw a noteworthy development in every 
branch of machine-tool engineering In no branch was. the 
progress more marked than in instruments for precise measure 
ments. These include types employing both physical and opticai 
means. Their perfection has made possible the production o: 
interchangeable parts in commercial quantities. Without mean: 
of accurate gauging the making of cheap automobiles in great 
numbers would be impossible This is also true of rifles, type 
writers, sewing machines and hundreds of other things made 
and used daily in great numbers. For accuracy and almost 
universal application, the gauge blocks made by C. EF. Johans 
son, Eskilstuna, Sweden, stand high. The first combination set 
on his system was made in 1897, but not until 1911 was Johans 
son able to produce them in commercial quantities of a guaran 
teed quality. Subsequently these blocks became so recognized 
as standard that there is hardly a manutacturing plant in the 
world doing accurate or interchangeable metal work that has 
not one or more sets tor reference purposes or actual use 
They are also in constant use at the National Physical Lab 
oratory, London; the National Bureau of Standards, Washing- 
ton; the Bureau International des Poids et Mesures, Parts, and 
similar institutions of all the principal nations.” 

Everybody welcome! Come and bring your friends! Cc. E. JOHANSSON 


“See page 6 for important next meeting announcement.” 
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THE HEALD No. 81 INTERNAL CENTERLESS 
T ciples of centerless grinding which have been so suc In setting up a macl ug gauges a finish ground 
lly used for external grinding have now been em workpiece is slipped over the gauges and the rolls are adjusted 
ternal grinding. contact with the outside d In setting up a machine 
inciples of external centerless grinding consist ising the Size-Mati size determination a_ special 
passing a workpiece between a rapidly rotating grind lug having a portion ot ground to the same diameter 

nd a slowly rotating regulating wheel upon a work s the outside diameter kpiece ts used 

ade: one of the wheels being tilted to give the neces Should the workine surface he ls become rough they 
to the work ust be reground and usually regulating roll is ground im 
nal centerless grinding machines it is not possible to place using the same wheelhead s used for the work Phe 


york through the machine but the rotating regulatins 
eether with rotatable work rest, or stationary blade, 
ure rolls, is used. The regulating roll rotates and 
he rate of rotation of the workpiece while the grinding 
removing material from the bore. In this case the 
roll takes the place of the grinding wheel of ihe 
hine while the pressure roll takes the place ot the 
wheel thereby providing the usual grinding throat 
the combined etforts of the engineers of the General 
Corporation, Cincinnati Milling Machine & Cincinnati 
rs, Inc., and The Heald Machine Company, the Heald 
1 Centerless Grinders have been developed 
thorough! 


These 
rs have been v tried out under production con- 
irious plants throughout the country and have proven 

ry as regards to quality, quantity and. efhciency 


Heald Internal Centerless grinders are entirely auto 

peration and the size of the finished bore is held withn 
lerances by either the Size-Matic principle or th: 
principle. These machines can be made with both 
ples embodied therein whereby either type can b 
litions warrant and the change from one type to the 
ade ina very simple mannet 


14 ku type ol grinder the axis ol tallow) of 
s fixed by the aNis « rotation of the chuck, therefore 
eter of a bore ground in this manner 1s governed b 


ce between the axis of the work and the grinding face 


ickless type ol grinder, such as the imternal center 
t workpiece is not fixed but is gov 

ts outside diameter with the result of having the axis 
different positions in successive workpieces haying 


‘ sid diameters 


of rotation ot 


icity of the bore and the ouside diameter of a work 
scores of instances is the essence of its usefulness and 
ndeavor to obtain concentricity within extremely close 
ces it has been necessary to use elaborate and costly fix- 
nd close inspection on all operations 
the chuckless type of grinder the arrangement of tl 
trolling elements is such that a uniform wall thickness 
ed as it is governed by the distance between the ern 
el and the regulating roll with the result that practical] 
‘icity between the bore and the outsde diameter 
ed 1 fact, when a workpiece Is placed on an arbor 
etween centers the indicated concentricity is withn 
ire two ways of locating the work in internal centerless 
which consist of 
ating and squaring up trom the outside diameter 
cating from the outside diameter and squaring up wi 
back 
locating and squarmg up workpieces trom the outside 
he lands on the rolls are slightly less than the widt 
piece but when squaring up with the hack face the 
the rolls are narrow so that they do not have any great 
square up the workpiece In order to hold the 
inst the backing plate the pressure and regulatin 


ved so as to force the workpiece in the direction « 


“See page 6 for important 


rest and pressure rolls are removed as units and ground on ther 


own bearings in a plain 


The centerless loading 


piece leaves t 


ated mechanism which is 
in such a manner that it 
ward the wheel until the 
portant satety teature as 
ossible injurv to the o 


me jammed se 
evele before the table 
When a workpic 
siti vhere the rl 
Ork piece siti ed 
iding arm move 
finished workpiece ‘ 
can he 
ows an unfinishe 
vorkpiece leay 
oading ar int 
the orkpiece fi dr 


1, 
1 
iWa T thi \ 1 
ine and ‘ 
roll retur t 
1 
able spru essul 
The spee 
drive the 
ide diamet 
If it s 
peed 


regulating 
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he wheel and 1s cor 


ge to the machine and 


r the fimtshed work 


a hvdraulically actu 
the table movements 
the table to start to 

is a very im 


workpiece should be 


won) of the loading 
the wheel 


e table runs out to. loading 
rom the machine and a new 
by the loading arm. The 
airect and discharges the 
roll and at the same tim 
ictuat rk stop which 
ve the ading chute Phe 

t nthe back surtace of the 
«il ti-clockw1s¢ direction 
re lath roll and 1s lead 
( cement a cam 
re to be moved 
ejected trom the ma 

ch the pressure 
where it eld by adjust 
l fixed and, as it 
tterent workpieces 
r the bore and out 

1 tely the same surface 
the speed ot the 

large outside diame 
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ter and a small bore, it can be accomplished by changing pulleys. 

The work driving unit which provides the regulating wheel 
is a compact, self-contained unit, having an individual 4 H.P. 
motor to drive the regulating wheel spindle, carried on a sub- 
base which is pivotally mountetd on the reciprocable table so 
that taper work can be ground. This work driving unit is 
transversely adjustable relative to the table movement in order 
that different lots of workpieces having different outside diame- 
ters can be ground. The spindle is mounted in preloaded ball 
bearings having automatic take-up for expansion and wear. 

The supporting and pressure rolls are carried by a bracket 
bolted to the sub-base, the supporting roll being held stationary 
in adjusted position while the pressure roll is oscillatable. 

The wheelhead is mounted on a bridge spanning the table 
ways which gives it a rigid support so that the high wheel 
speeds necessary for small holes are readily attainable. Straight. 
tapered, continuous, interrupted, open, or blind holes, in parts 
having finished cylindrical outer surfaces, can be readily ground. 
By having a fixed relation between the cross slide and the con- 
trol box it is possible to use positive mechanical controls. 

The cross slide, a large, rigidly supported member providing 
large bearing surfaces to minimize wear, is actuated by means 
of a screw having a spring take-up to eliminate backlash. 

The cross feed mechanism is hydraulically actuated whereby 
a smooth, continuous feed is imparted to the grinding wheel at 
any rate suitable for the work being ground. 


ducing valve maintains a constant low working pressure at the 
feed valves irrespective of the changes in the high pressure line. 
By having this mechanism independent of the table reciproca 
tions the relative speed of the table and feed of the wheel can be 
readily obtained which assists materially in obtaining accuracy, 
finish and production. 

Using a hydraulic medium for actuating the feed mechanism 
makes possible five separate feed adjustments although seven 
distinct functions are performed by the cross slide during each 
grinding cycle. These functions consist of a pick-up feed upon 
entry of the wheel into the work, reduction of feed to roughing 
feed, roughing feed to a semi-finish feed, stopping of feed 
movement to true the wheel, a further reduction of feed to prac 
tically nothing for a spark-out feed, and finally, upon the hole 
reaching the predetermined size, backing off the wheel and com- 
pensating for wear due to grinding and truing. 

Where an extremely high finish is not necessary, the spark 
out feed can be eliminated to speed up production without sac 
rificing the accuracy of the hole. 

The cross teed screw is directly connected to the hand wheel 
for ease in setting up the machine by turning a serrated ring 
clockwise and rotating an eccentric which lifts the feed pawls 
from the ratchet. After the machine is set up the cross feed 


“See page 6 for important 


An automatic re- 


JOURNAL, 


MARCH, 193; 


screw is automatically rotated by the hydraulic mech 
the operator having first lowered the feed pawls int 
with the ratchet by turning the serrated ring anti-clo 

The cross feed mechanism consists essentially of an 
member secured to a pinion which is loosely mounted 
hand wheel shaft that carries the ratchet. The pinion is i 
with a rack on the end of a piston rod extending from ,; 
zontal cylinder. The feed pawls are pivotally mounted o1 
provided by the annular member which also provides th 
rate control cams 

The right hand cam controls the fast pick- up feed by 
ing a valve plunger to the right at which time the feed rar 
slowed down to coarse feed, controlled by a throttle valy« 
by means of the left hand knurled knob. 

The coarse feed continues until just prior to interrupting 
grinding, for the purpose of truing the wheel, at which time ¢ 
plunger is moved further to the right by the cam and th 
reduced to the rate controlled by a throttle valve set by rig 
hand knurled knob. By introducing the fine feed, before inte; 
rupting the grinding, the spring in the spindle is relieved 
better truing of the wheel is procured. 

On machines controlled by the Size-Matic principle, the inter 
ruption of the grinding for dressing is procured by means | 
the left hand cam also carried by the annular member. T! 
first step on the cam rocks a lever which moves a rod and trips 
a latch, in the reverse box, that actuates a valve to slow d 
the rate of table travel to that permitted by a throttle valve 
by a knob on the front of the reverse box and to stop the 
feed. 


St 


et 


OW 


On machines controlled by the Gage-Matic princ 
terruption for dressing is procured by means of a trip ser 
which is controlled by the entry of the roughing gauge into ¢] 
work 

\iter the dressing stroke ts completed the fine feed start 
again and continues until the valve plunger is moved fart] 
the right by the right hand cam to still further redu it 
ot feed for sparking out. The spark-out feed continues 
the second step on the left hand cam, in the Size-Mati 
chines, or the runout trip screw in the Gage-Matic ma 
trips a second latch in the reverse box to actuate a valve wi 
reverses the direction of movement of the cross feed to back 
the wheel from the work. The actuation of this valv. 
makes it possible for the reciprocating table to run out t 
ing position. 

Compensation for the reduction in diameter of the whee 
to wear and truing is made when the wheel is backed off 
the work. To accomplish this result the left hand feed paw 
provides a pin which rides upon a cam and lifts the paw! 
of contact with the ratchet whose rotation in a clockwise dit 
tion is continued by the right hand pawl until the table is 
out to loading position. 

When the direction of movement is changed the annular 1 
ber rotates in an anti-clockwise direction but the feed screw 
does not move until the pin leaves the cam and allows th 
to contact with the ratchet. This delay which, in reversing 
movement of the feed screw, compensates for the wheel redu 
tion is adjustable so as to get the proper amount of compens 
tion; the adjustment being made by means of the knurled 
at the left of the hand wheel which moves the cam relative 
the moment of backoff. 

By using the improved Heald hydraulic mechanisms a full 
automatic internal grinding machine that performs the con 
plete cycle, loading the work-holding fixture, grinding the 
of a workpiece and discharging the finished workpiece, wit 
positiveness and freedom of vibration which is so essential 
order to obtain a high quality and quantity of production 

Fluid under pressure for the hydraulic system is provid 
a rotary gear pump drawing oil from a 15 gallon oil tank whi 
is an integral portion of the base. The table is reciprocat: 

a cylinder and piston unit in which the reversing valve has be 
incorporated. 

The control box is a very compact unit mounted on the 
of the base where it is readily accessible. Within the re) 
box 1s contained the reverse lever and two trip latches, 01 
which allows the actuation of a valve to cause the truing d 
to be lowered into the path of the wheel and to slow dow 
rate of table travel so as to properly true the wheel 

\t the same time a lever is raised into the path of the re 
dog which is lifted clear of the reverse lever so as to pr 
the extended stroke of the table necessary for the wheel t 
operation. An adjustable dog is provided by the table \ 
strikes the reverse lever directly after the truing device ha: 


next meeting announcement.” 
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vheel and the table returns the work to the wheel time. In this case the finished size of the bore varies with the 
srinding utside diameter of the work and the size variation equals the 
valve is reset alter truing so that the fluid under accuracy) automatic sizing plus in Outside 
ut off from the truing device and opened to exhaust diameter which is due to the fact that the wall thickness ts a 


vs the truing device to be positively returned to its 
sition, away from the path of the wheel, by a cam o1 
pr 
truing device, providing a diamond, ts a rigidly 
self-contained unit which is bolted onto a carefully 
m the main table. The diamond carrying arm is 
ball bearings so that it is oscillated smoothly and 
nd out of position. While this device normally 
matically it can be manually operated, when desired, 
1 new wheel 


important feature in the construction of the truing 

he ability to easily adjust the diamond point for 
s well as relative radial movement. Each adjustment 
de independently without effect on the other. 

r latch is tripped when the work has reached final 
llows the resetting of the second valve and the raising 
ver into the path of the reversing dogs, working stroke 
truing stroke dog, which are lifted clear of the revers 
to allow the table to run out to loading position. Thx 

i this valve allows the fluid to enter the cylinder un 
so that the table moves out to loading position at a 


gs are caretully covered by a swinging guard 
able moves to loading position the piston in the cylin 
ff its exhaust port and forces the fluid through an 
rt which 1s connected to a vane type motor on the 
e loading arm shaft thus causing the loading arm te 
clockwise direction to eject the finished workpices 
le is reversed when the loading arm is at the top of its 
| then the fluid under pressure from the pump flow: 
the vane motor and from there to the cylinder t» 
table to move the workpiece to the wheel, the loading 
returned to its lower position with a new workpiecs 

the table picking up its working rate of travel. 


1 


elhead used with this machine is known as the Heald 
which has special super-precision matched bearings 
built for speed. This wheelhead stands up tor 
ds of time under the hardest production schedules. .\ 
eth of belt is suitable for practically all sizes of pul 
he difference in required length is taken care of by 
bearing mounted take-up idlers in the bas« 

itic Compensation is provided to take care of the re 


wheel diameter due to wear and truing whereby the \\ 
s always maintained in correct relation to the finished ce 
he workpiece \ 


vent damage to the machine when the wheel reaches 
owable diameter a limit switch, adjacent to the 
stops the entire machine at this time. This patented 


makes it possible for an operator to run a battery ot acy when grinding workpieces one at a time but when grinding 
s without the necessity of watching the wheel wear two or more pieces at a time the Size-Matic 1s preferable 
ain drive for the machine is obtained from a 5 H.P Since the outside diameter of a workpiece is used as the de 
P.M. motor mounted on the rear of the base close to th terminator for wall thickness 1t is obvious that the finished bore 
amy will follow any irregularity im the out r surtaces, therefore it 1s 
ed as all drives from the motor are by multiple Vee belt very important that the finish and roundness of | the outsid 
ble couplings : diameter of the workpiece be of high standard and close tolet 
ance 
pump which supplies fluid under pressure to the hy 
system is directly connected to the motor by a flexibl - — 
und the water pump, located on the far side of the oil 
s also connected to the motor by a flexible coupling. 1 - 
or the hydraulic and lubricating system is kept clean by New ( atalog 
ssed through a filter to prevent dirt and grit from get 
the various valves and mechanisms Phe Carboloy Company, 2481 East Grand Boulevard, Detroit, 
is supplied from a 30 gallon tank placed at the end now has available their latest booklet “Carboloy Cost-Saving 
chine Tools.” 
teed lubrication is used for the table ways and the flow 
is observed through a window in the base. 
reviously noted the Heald No. 81 Centerless Internal ] W: t d 
is made with either Size-Matic or Gage-Matic control He p ante 
or a combination of both types of control. 
DESIGNING engineer wanted; requisite, college praduate, 


Size-Matie control for size depends upon the relative 
s ot the diamond and regulating roll and the control 
ctly associated with the cross feed screw. The result 
ype of control is to grind successive workpieces to ; 


11 


all thickness regardless of the number handled at a 


“See page 6 for important next 


fixed dimension 


It has been found tar more satistactory to use the Size- Matic 
inciple of size control for taper bores due to lack of substan 


tial gauging points 


The Gage-Matic control for size depends upon plug gauges 


hich hold the bore to a definite size With this manner of 
ntrolling size the wall thickness of successive workpieces will 
ary in proportion to the outside diameter and the closest size 
lerance when grinding one piece at a time equals the maxi 
um accuracy of the sizing device 


\ machine having Gage-Matic control has the greatest accur 


practical experience in design and manutacture of small tools, 


ability to direct technical division of small tool business, age 


\ddr« four? al Wi odward \venue Box 248 


meeting announcement.” 


5S to 45 (give con plete details of education and ¢ xperience. 
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Bullard Hydro-Shift Vertical 
Lathe 


N ORE than ever during the past few years, the Machine 

Tool Industry has come to the front with the development 
of machines being characterized by Flexibility. These machines 
have been designed with the aid of customer requirements and 
suggestions. Such ideas when combined with years of expert- 
ence in the construction and operation of manufacturing equip 
ment, have enabled machine tool builders now to offer machines 
which meet the needs of today and the future—machines with a 
more modern degree of Efficiency and Economy. 


Turret 


Based upon over fifty years of study and experience in build- 
ing machine tools, The Bullard Company now introduces their 
new machine—Hydro-Shift Vertical Turret Lathe in 56”, 66”, 
76”, and 86” sizes. The features of Bullard vertical construc 
tion have not only been maintained, but materially improved 
and added to, and the Complete Flexibility, Accessibility, and 
Kase of operation of these New Equipment Units more than 
ever bring out the possibilities of a new phase in cutting time 
between cuts. 


Hydro-Shift, as the name implies, introduces in this type of 
machine a hydraulically operated speed shift mechanism with a 
visible indicator dial handily 
tion, 


reached from the operator’s sta 
In addition to this, anti-friction bearings are applied 


machine table bearing, and 


throughout the 
novel but practical features, both electrical and mechanical, have 


except the many 
been incorporated. Engineering skill and ingenuity have been 
given free rein in an effort to make Hydro-Shift a Practical 
Premiere in Efficiency and Economy. 


Castings, heavily ribbed internally to provide extreme rigidity, 
form the bed of the machines. Huskiness and sturdiness have 
been prime consideratons, and the cross-sectons of the base walls 
are of sufficient thickness to assure elimination of vibration and 
to give a rigid and firm support for Cross-Rail, Main Heads, 
and Side Heads. To further assure complete rigidity and firm- 
ness of the sliding members, wide bearing surfaces and heavy 
vibs have been provided These sliding members, Cross-Rail. 
Main Head Saddles, Swivels, and Side Heads, are single-unit 
iron castings proportionately heavy and properly ribbed to ob- 
tain maximum strength, long life with maintained accuracy, and 
elimination of weave under heavy cutting. 


Realizing the increased scope and added efficiency obtainable 


“See page 6 for important next meeting announcement.” 


by the use of two Side Heads, this feature has been ing 
ated in the design of Hydro-Shift. To assure sturdin 
elimination of vibration and weave, these one-piece Side | 
are mounted directly upon the ways of the bed. The sli 
each are forged bar steel rams provided with four face ind 
turrets. In order to provide firm bearings for the slides, t 
eliminating weave, a sturdy brace plate bridges the widtl 
slide groove in the casting. 


SHEFFIELD VISUAL GAGES 


Designed to meet unusually high standards of accurac 
exceptionally close tolerances, Shefheld visual gages ar 
marketed by The Shefheld Machine & Tool Company, Da 
Ohio. They are flexible to take care of slight changes in 


design dimensions of the work, have a reasonable first cost an 


low maintenance expense. 


These portable instruments carry a combination of a 
mechanism and a lens whereby a magnification of 5000 to | 
obtained, making .0001” read '2” long on the scale \s 
designed, these gages make it possible to read .OQO01” as 
as it formerly was to read .0O01”. 


Ree 


> 
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The Reed unit incorporated in these gages is a_ patente 


mechanism manufactured exclusively by the Sheffield Compa 


which provides the basic principle for operating the gages 


derives its name from the four flat reeds used in its constructior 


The reeds are so arranged that when a part is inserted betwee 


the anvils, a compression stress is set up in one reed and a te 


sion stress in another. Since one end of this system of reed 
pointer is fastened to a fixed member, the movement 
irom the equalization of these stresses causes the pointer t 
a new position which is indicated on the scale 


Incidentally 
Reed unit for machine control is not confined to 


The Sheffield visual gages can be plugged in at any 110 v 


\. C. 60 cycle light socket. A transformer is mounted it 
hase of the gages for stepping down 110 volt A. C. to 8 


\. C., which current is used only for lighting the 6-8 volt bull 


This instrument is now being used in production r 


ooms 


checking piston pins, bearing rolls, connecting rods, refrigerat: 


parts, mica, copper wire, and many other 
changeability is required. In gage rooms it is employed 
checking tools requiring exceptionally close tolerances. It is 
instrument combining mechanical and optical amplification, 
abling the user to maintain laboratory standards of accuracy 
production work. 


\ patented design and construction provide a new simpli 
in precision comparators, eliminating gearing, 
levers, knife edges, or any wearing parts. 


J. F. Luby and J. L. Addy, long affiliated with the Mac 
Tool Industry in Detroit, have organized a 
known as the Addy & Luby Machinery Co., located 
Woodward Ave., Detroit. They will handle a general lin 
machine tools, and are at the present time Detroit represé 
tives for the Foote-Burt Co’s line of Standard Machin 
Fitchburg Engineering Corporation’s line of Cylinder Bor 
Horizontal Boring Machines, Milling Machines and Mil 
Units; and the Millholland line of Drilling and Tapping | 


new sales 


Mr. Frank Bender, jormerly Assistant Plant and Tool 
gineer, at the Copeland Products Corp., Mt. Clemens, Michi 
is now associated with the Chrysler Corporation, New Ca 
Indiana, as Assistant Master Mechanic. 


About March Ist, 1934, Vickers Incorporated will oc 
their new plant located at 1400 Oakman Blvd., Detroit. 
signed, built and equipped to suit their particular needs, it 
greatly increase production capacity and also facilitate additi 
research on the application of hydraulic drives, feeds, and « 
trols to a greater variety of equipment. 


resultn 


iments, but is utilized on more than one hundred fifty machines 


at dol 


parts where inte 


pi ots, fulcrums 


193. 
ads 
ing i 

~ 

he 


A 


tted to the table top. 
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A DESK TYPE OF 


PROFILE PROJECTOR 


profile Projecting equipment 
troduced in 


+ 


which the screen, a glass plate 12: 
he top of a steel cabinet inclined at 
9 i drawing table. 


smaller glass pl 


The articles to be tested 


table 1s 23¢ inches In diameter and is set in 
ng permitting rotation 

1 in two cross slides 
zontal coordinates The 
ered for focusing the Projection on the 


ind a fine adjustment and a clamp be 
vement. 


screen, 


l mdenser and lamp are mounted above 
the light js projected through an 
abinet to an inclined mirror 
perpendicularly to the 
nclined at 15 from the horizontal. 
lows of the operator's head and h 
€ Uses, to interfere with his work 
t only closely examine the projection but 


irom which it 


surements of it with glass scales or 

inate measuring device furnished as 
to th If no drawings of the Part are avail 
is a simple matter for him to 


copy the Profile. Qy 
tographic or Van Dyke paper, or a photographic plat 
i suitable holder, can be laid on the screen and a copy 


¢ made in this way to show the irregularities or rel: 
he projection to the tolerance drawing. 


Jeclives can be had With the equipment which 
ions ot 10, 20, 50 and 100 diameters respectively 
magnifications are Suaranteed accurate t. l part in 

that standard glass scales graduated to fiftieths or 
used to measure the errors j; 
egra] ratio of the 


Magnification to the original. hus 
measured on the Projection With the 100-power objec 


rresponds to 0.0001” on the article being tested, or to 


the 50x objective Is used, or to 0.0005” with the 20x 
re, OF to 0.001” with the 10x objective. The size oj 
ect which can he enlarged to the full size of the screen 
different objectives ranges from /32” to 14"x 


Ses Ol magnification can be 
Y merely sliding on, 
Ccessories of the 


IS types of | 


made in just a lew sec 
objective in Place of another 
apparatus include several 


supports 
rie TCs, 


for example, a plain center sup 

< 3/16” diameter Capacity, an inclinabl, center sup 
“crews and milling cutters, a support with 
small milling cutters, an inclinable 
Vs and parts without centers, 
Pinions of watches 

studied upon request 


one cen 
V-shaped suppo: i 


and another support 
Design of special fixtures wil] 


Rages can also hye checked casily for outline or 


gap. It is also the aver 


all matter to measure 
any sort of particles scattered on the 

such as sand grains, particles Ol abrasives 
tl ground to different grades of fineness. textile and 
bres and “flocks” used in making suede cloth, or eve, 
ensions of microscopic animal Or vegetable materia] 


Cnsions Oo! 


t ible. 


‘See page 6 for important 


i, Is ALS. T. 


as recently 


a slight 


ot the object and the ring 
that give movement in the 
table can also be raised 


upper surface of the glass 
Thus there are 
ands or the imple 
at the screen, and 
can mak: 
a rectangular co 
an accessory and 


ition 


Chread 
can be 
threads 
milling 


With pr 
a The o 


the object 
objective Within 


starting ; 


anything 


The three factors contributing 


to date a 


ton toolers, Second 


lactor wl 


successful 


language, 
The sk 
Lave tool 


upon ther 
manufactt 

It is de 
the absoh 
mation of 
ship resul 


opment m 
beer attal 


rh 


C One 
Iree req 


the purpos 
ation 


lutely wor 
speaker al 
cred that 
mmediatel 
the dream 
gatherings 


of Tool Engineers Chey 


plish and a 
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machines, time 
lew ot 
ate at the rear of the screen. This 


Its net Weight is 4]4 Ibs. 
the Socitté Genevoise 
Switzerland, and 
a Ferner Co.. 
ing provided for 


THE remarkable growth oj the 

gineers during jts short 
conversation wherever Its record 
prised many why 


economic debacle 
started the Soci ty, 


the obstacles fronting 


treely admits the l 
all admit that y stakes h 


lact that much ct remains t 


It takes urage foy 


1] 


ed pieces of all kinds, 
examined as to the accuracy 
or their pitch Che 


cutters and other Cutting tools can be checked by 

With the theoretical] profile Pinions, smail 

ratchet wheels and parts oj arms, munitions, office 

luses, watches clocks, and 

the metal pieces that can be 
ecision 


Such as OITS, screws and laps, 


Of the profile of thei 
accuracy of profile cutters and 


isons 


meters are only a 
examined rapidly and 


veral dimensions oj the apparatus are 39” x 4! x 62". 


Che apparatus IS Manutactured by 
d'Instruments de Physique of Geneva, 
IS marketed jn \merica by The R. Y. 
1008 15th N. ashington, C. 


EXECUTIVES WANTED 
\merican Society of Tool En 
animated 
is known, Its Srowth sur 
voiced their doubts as to the advisability of 
or anything else, jn the midst of a world-wide 
Naturally, it Was not these fearful ones who 
nor is it ever the faint hearted who start 
except retreat and failure, 


history is the topic of 


society, 


to the Society's 


. success 
he need for such an association Ol produc 


leadership and, Third—The 
many an insurmountable obstacle to its 
inauguration, namely,—a_ most hated word in any 
the depression 


Wing-up of production tooling activity three years ago 
engineers a much needed opportunity 


re: First 
Courags ous 
° 

uch seemed to 


to take stock of 
the demands mad 
n tor more efficient and speedier tooling-up for the 
ring of constantly ¢] anging products 
ubtiul whether anyone 


them in mx eting 


coud be found who questions 
tree exchange of ideas, 
Intormation pertinent to tooling t 


and thy Linn 
ting trom. the Society's Activity to date 


Ite necessity ot the the dissem 
tellow 
vervon 
and its devel 
ot education, \W, must 
ave been mad and that our ideals have 
ned only im a small measure Each rec LuIzeEsS the 
to he ACCE mplished 


Assoc lath 


imaginations jp 


leed for the lety’s existence 
to a more emcient Mstrument 


S whi Started thre 


to the; 


were not afraid to Live 


first atherines held for 
SCUSSING the ssibl hen fits ol such «th \sso 


eC oof dy 


anvone to lay himsel{ Open Lo pos 
sthle criticism) b Ms tellow workers by voicing such ideals 
st prac tical too] Cngineers n't like tk dubbed ‘Dream 
ers It IS Sé essential that therr ideas he 


Practical and 
ideal dreams Of ithe first 


ne were exposed it Was discoy 
Vvervone in. the group 


kabl However Once thy 


the first littl meet 


Was complete harnjor and 
vy set himself to the task of perfecting plans to make 
a reality These men who met at these first litt) 


were the tar Signted fathers «of the \mericart lety 
SAW what the So. lety could accom 
t that date had sulmcient tin 


le to devote their services 


Whole hearted] ind unre Servedly as jts first officers 
Phe re are more toda whe heliev: thre Society Who 
Cal see what it has Ccomplished and VISION greater accomplish 
ments tor the future Phere is, howe ver, today a L£reater ob 


stack to tl 


eXtisted befor Phi 
PrOXimatineg 


1 
lor a Dig 


lore the 


Society's. march t, a finer 


bstae the 


service than 
return of 


has ever 

something ap 
al Manulacturing activity Whik thre desire 
r and better Socret IS strongey today than: 


fultad thre 


Ociety ernby TS find themselves SO 


rene wed ACtivitt cident to the discharging their fluties an) 
the job that the Cannot deyorts suthi lent! time to 
Socrety tCtivity Phe 1 itura CoMsequence the oved burden 
Ing of. the Present officers ad certan member cchnmittes 
tending to slow Up normal activities the Socjet 

Che tin has Come tor the present tired-« It office, find 
mittee members ¢, relinquish thei; duties to new |, 
new nominating Committee reports thay certay capable pros 
pective nominees have refised to be considered a sucdy LIVING 
Feason that their time work makes jy Mnpofsibls 
them to render the SCT VICE the teel the is ititled 
from its officers. seems the NRA did nop Consider this phase 
f executive activity whe; outlining Its recover progdan 

The world need: leader \merica found her j May thy 
nominating committe: find those wh, realize that Serving 
others they sery, themselves hess 


next meeting a 


nnouncement.” 


| 


| 
| 
| 
§ 
0] 
| 
rt; 
q 


E. MARCH 


1934 


JOURNAL 


ANUFACTU 
ECONOMI 


G. F. PETE 


RSIMES 


A MODERN MACHINING 
TOOL-UP 


ISTON machining operations in one of the most prominent 

automobile shops in) Detroit were a source of continual 
trouble. This was due almost entirely to the fact that proper 
attention to selection of equipment had been neglected year after 
vear. The general attitude towards the job was that it was a light 
aluminum part, easily machined, and not worthy of any con 
siderable expenditure for tools. Snaky ring grooves were the 
only thing to which attention was given. The connecting rod 
straightening operation after the piston was assembled to the 
rod took care of any mis-alignment in the piston itself. 


Suddenly someone decided that it was bad business to kink 
connecting rod because it didn't “stay put” in the motor. Dia 
mond boring machines appeared in many plants in the rod line 
and straigntening was forbidden. Then the fun began with the 
piston. It had to be a real job to withstand inspection in 
assembly with a perfectly aligned rod. After a couple of years 
adding corrective operations which did not reduce the cost 
of the part a particle, and, incidentally, being responsible for a 
couple of foremen losing their “heads” over quality, the tool 
divisions awoke to the fact that their tools were obsolete. 


of 


In a certain plant it was pointed out that one of their com 
petitors had a much better lineup. This tool-up was duly in- 
spected, criticised and praised, and finally it was decided that it 
would pay to spend a respectable amount of money for some oi 
the equipment that the poor, starving machinery salesmen ha‘ 
been humbly proffering them with no results for two or thre 
vears. The time study department co-operated and estimated 
startling saving. 


The lineup which was finally conceived and installed, together 
with the pre-determined cost which has been confirmed by re 
sults, follows: 


10—Bore and face and center skirt end and center head 
end 
No. 4 W&S Screw 
Air Chuck 


Double end Centering Equipment 
Power 


Oper. 


Machine 


feed 
0—Recenter skirt end 
Special self-centering bench tool 


30. turn O.D.—rough and fin. 


center boss)—Turn lands 


Rough and finish cam 

face head end (leaving 

and grooves complete 
(2) Fay Automatic 


40—D rill (8) 
\vey 
2-Spindle 
Hand feed 


Lathes 


in Wrist pin bosses 
index fixture 


32 holes 
2-station 


Angular 5 
Drill Press 


Head 


50—Rough bore wrist pin hole 
121 Baker Drill Press 
2-Spindle Head—(high speed ) 
Double fixture pleces per pass 


60—Drill oi! return holes and saw slot end holes 


Spec. Kreuger Drilling Machine 
70—Blow out chips 
(Bench Operation ) 


and vert. slots 
Hand Mill 


Fixture 


Saw horiz. 
Whitney 
Double 
{Saws 


Machine 
pin hole 


posttions 


slot. in each position per pass 


wrist pm lock and chamfer 


PTOOVES 


Special Bench Spindk 
(Cam expanding cutters 
Hand feed—2 passes required 


Finish Cam Grind O.D 


Landis Extenral Grinder 


Rough and finish bore wrist pin hok 


(2) Excello 2-way Precision Borine 


3 pieces per pass 

Spotiace center boss flush with 
Avey 1-spindle Drill Press 
Piloted End Cutter 
Air operated fixture 
Hand feed 


finish 


Wash and blow off chips 


Tank—Lattice Basket \ir Hose 
Weigh and mill to standard weight 
Morris Special Weighing and Milling 
quipped with scales accurate to -eram 


150—Roll trade mark on head end 


TIME STUDY'S PRE-DETERMINED COS’ 


(For method see article in issu 


January 
Oper. Net Prod. 
per hr 
per hr. 
per hr 
per hr 
per hr 
per hr 
per hr 
per hr. 
per hr 
per hr 
per hr. 
Note :—Operato 
250 per hr 
550 per hr 
150 per hr. 
454 per hr 
Ti ime allowed for job setter 
Time allowed for incentive 


Hr. 
00445 
00625 
Done 
0067 
0025 
(W125 
0033 
004 
0125 
0067 
Exrcellos 
O04 
OO1L82 
0067 
0022 
O07 


( dpe 1 


runs (2) 


10% 


Total Standard Time ()772 


Hardly more than half the space was required tor this | 


and the quality of the product was superb 
ample of the 
cering and time study on small parts which often ar 


\ 


It 


thoughtful 


is a shinu 


savings which result from tool 


savings of $.16 per motor was effected 


“See page 6 for important next meeting announcement.” 
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= = — | 

| 
Oper. 130 
: Oper. 140 
5 | 
Oper. 

> 
Oper. 4 
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Chi 


and 


sett 
the 


par 


These various parts are shown on the photo attached 


“See page 6 for important next meeting announcement.” i 
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INVOLUTE CHECKING MACHINIt 


The need of a Universal Involute Checking device of anf improved 


we 


type, has been realized in this most recent Michigan Tool | Company 
deve 


lopment 


No master forms are required. No master base circle disks are re 


quired Readings are made more rapidly than by anv other method 


irting for comparison with other checking devices ts readfly accom 


plished 

his machine employs a sine bar similar to those mn usd on other 
Michigan Tool Company equipment The tunction of the sifre bar in 
this case, is to act as a compensator for the difference between the length 
of are of 1” on the friction disc that originates all the machine nfovements, 


the length of are of 1° on the base circle of the gear beink checked 


The friction disc which is integral with the work holding spindle, 


imparts movement to the sme bar carriage Kach degree of dotation of 
work 1s shown on a scale alongside the sine bar carriage THe aneular 


ings ot sine bar controls the movement of the tmndieator hdad. whieh 


is mounted on balls in “V" grooves and counterweighted to hold it against 


sine bar. The indicator head moves at right angles to the hnovement 


of sine bar carriage so that the smaller the gear being checked. im com 


ison to the friction disc, the smaller the angular setting réquired on 
har | 


By use of two indicators and a reversible indicator finger, both sides 


ot a gear tooth may be ch ecked without dismounting, turning evar upsick 
down, or otherwies changing the set-up This teature makes more con 
sistent checking possible 


The construction of this machine assures a very lastine accuracy 
The principle is theoretically correct 
The checking performed rapidly 


lhe capacity, 12” diameter by 12” in length, is ample for most work 


A superior combination 
of sound mechanica! 
principles grouped in a 
practical manner result- 
ing in a simple yet high- 
ly efficient detachable 
driving method for end 
cutting tools. 


The Radial Drive is typ- 
ically “Eclipse” in de- 
sign, Conceived and de- 
veloped within the pres- 
ent Eclipse organization. 


Send jor descriptive circular and prices 


ECLIDSE counrensons COMPANY 


DETROIT 7410-30 ST AUBIN AVE MICHIGAN 


RADIAL DRIVE 
COUNTERBORE 


SUPER STRENGTH 


Arugged drive machined 

entirely out of the solid 

stock in both members 

on a line through com- ‘a 
mon center-fundament- 
ally correct. 


Give the Eclipse Radial 
Drive a tral. Its sturdy 
construction, freedom 
from the objections of 
most interchangeable 
system and adaptability > 
to many types of cutters . = , 
will appeal to you. 


Factory representatives a industrial conte 


Patent Pending 


ertisers and your fellow A.S.T.E. members will appres 


late your courtesy in mentioning the A.S.T.E, Journal when responding to their advertising. 


| 
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STRENGTH OF MATERIALS 


Torsion in Shafts 


by W. J. McKEEN 


(Continued from last esue) 


In the February issue of the Journal a formula was given for 
the diameter of shafts taking into consideration bending and 
twisting forces. 

The example considered was a shaft protruding from a bear- 
ing with a pulley on the end of the shaft, the twisting force act- 
ing at a tangent to the periphery of the pulley. 

In this article the case will be considered of a shaft acted on 
by a twisting force between supporting bearings. 


x20 


1 
Fig. 1 is a steel shaft supported by the two bearings. In the 
center of the two bearings is a 20 inch lever on the shaft. The 
pull on the shaft B is 1000 pounds. The factor of safety is 20. 
What should be the diameter of the shaft? 


The proceedure is similar to that given in the preceding artich 
except for the conditions governing the bending moment \f 

M must be found in order to obtain the equivalent twisting 
moment. 


Looking in the table of bending moments, for a similar case. 
we find it as shown in Fig. 2. 
The bending moment is, 
WL 1000 x 8 
M 
8 
The twisting moment is T = 1000 x 20 = 20,000 inch-pounds 
The equivalent twisting moment is, 


1000. inch-pounds 


T!=M+V M2+T?2=1000-+ V 1,000,000+ 400,000,000 
=21025 inch-pounds, nearly. 
Using the formula given in the last issue, 


3 3 
Diameter of Shaft =—/16T'f ‘16 X 2102520 


V3.1416Ss V3.1416 X 70,000 
This case, and that in the last issue, are the two most commer 
cases of torsion in shafts. 
The pull on the red B in this case corresponds to belt pull on 
a pulley or the thrust on a gear tooth. 


Build Your Own 
Production Machinery 


at Low Cost by using 


It is easy to build your own Production Machinery at 
a LOW COST by mounting MILLHOLLAND SELF 
CONTAINED MACHINE UNITS on a Table or Old 
Machine Base which can be found around most 
plants--or Cheaply Welded Up from Plates and 
Shapes. 


The MILLHOLLAND 


contained — compact — and 


MACHINE 


equipped 


UNITS are. self 
with Individual 


MILLHOLLAND Method of 
Economical Machine Construction 


Let Us Show You How to Profit by the Use of Millholland Machine Units in Your Plant 
MILLHOLLAND SALES & MACHINE CO. Indianapolis, Ind. 


Pioneer Builder Machine Units and Millholland Turret Lathes 


No. 3 
\utomatic 
Machine Unit 
3” stroke, 


2, 


Motor Drive: and one or more MILLHOLLAND 
MACHINE UNITS can be mounted around the work, 
either in Horizontal — Vertical — or Inclined Positions: 
and several operations carried on at one time. 


MILLHOLLAND MACHINE UNITS are built for 
Drilling—-Tapping—Boring— Milling. Made sizes 
from % HP Motor Drive to 10 HP and can he 
equipped for Multiple Spindle Operations. 


The advertisers and your fellow A.S.T. FE. members will appreciate your courtesy in mentioning the A.S.T.F. Journal when responding to their advertising 
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1861. . « Ambrose 1880... 


five e 


Webster's, 

the First 
Grinding 
Machine 


chs of Internal, Grinding - 


Brown & I 908 


- Heald Style 
Universal, No. 70 
the First First Pro- 
Machine duction 
used for Internal 
Internal Grinding 
Grinding Machine 


OTHER epoch in the machine tool industry has been reached @ Internal Centerless 
Grinding @ A method of chuckless holding, long desired and now available @ It makes 
possible simplified automatic loading and setup @ Assures perfect concentricity of the bore to the 
outside diameter @ Gives perfect wheel action @ Makes rechucking readily possible for 
additional operations @ Handles straight and taper work @ Automatically sizes by either the 
Gage-Matic or Size-Matic principle @ Heald perfected hydraulic controls throughout 


Complete information on request. 


THE HEALD MACHINE COMPANY, Worcester, Massachusetts, U. S. A. 


1924 . . « Heald Style 
No. 72 
Internal 
with an 
Automat- 
ic Size 
Control 
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Consider the hardy, dauntless ciate response to your advertising 
pioneer of early America who message, when this medium of all 
fought the wilderness, the mediums is used as the messenger 


or carrier. In no other publication, 
in no other advertising medium can 
you reach, so unmistakably, the im- 


wild beasts and the barbaric Indi- 
ans to survive and prosper. The 


Indian arrow tipped with fire portant member - readers who 
was to the early settler an un- actually plan production pro- 
questioned messenger that grams and buy tools in the 


ted immediate action. Like WORLD’S LARGEST TOOL 
prompted 1m Glave action. MARK ET. Cost ner sé onal 


the arrow tipped with fire, the per reader, is your consideration 
ASTE Journal prompts imme- now. 


Like the arrow — the 
AS TE Journal, with its 
intense reader-member in- 
terest, is the one unques- 


tioned messenger to reach 
economically and 


unmistakably the 


WRITE OR CALL REPRESENTATIVE 


- American Society of Tool Engineers 


8203 Woodward Avenue Detroit, Michigan 


